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(57) ABSTRACT

An 1mage processing apparatus includes an input part to input
data which 1s a target of an 1image processing, an output part
to output a result of the 1image processing, a first filter to
control an input process of data from the input part depending
on the 1mput part, and a second filter to control an output of
data to the output part depending on the output part. A mark-
ing type iformation which is to be added to a predetermined
image 1s specified with respect to the second filter, a marking
image 1s created based on the marking type information, and
the marking 1image 1s synthesized with respect to an 1mage
which 1s output from the output service. The second filter
instructs output of an image with respect to the output service.
An application 1s formed by connecting the first filter and the
second filter.
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IMAGE PROCESSING APPARATUS AND
COMPUTER-READABLE STORAGE
MEDIUM THAT ADD MARKING TYPE
INFORMATION TO PREDETERMINED
IMAGE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention generally relates to 1mage process-
ing apparatuses and application executing methods, and more
particularly to an 1mage processing apparatus having a plu-
rality of types of input parts for inputting data that 1s a target
of an 1mage processing and a plurality of types of output parts
for outputting a result of the 1image processing, and to an
application executing method therefor.

2. Description of the Related Art

Recently, in 1image processing apparatuses such as printers,
copying apparatuses, scanners, facsimile apparatuses and
Mult1 Function Peripherals (MFPs) which perform functions
of a plurality of such apparatuses 1n a single unit, the memory
space 1s limited but a Central Processing Unit (CPU) 1s pro-
vided similarly to a general-purpose computer in order to
perform various functions under the control of applications
(or application programs).

For example, an image processing apparatus proposed 1n a
Japanese Patent No. 3679349 1s provided with a platform of
the function which 1s used 1n common by a plurality of appli-
cations. The application can be implemented by using an
Application Program Interface (API) of the platform. Accord-
ing to the proposed 1image processing apparatus, 1t 1s possible
to avoid implementing the same function a plurality of times
among the applications because the function which 1s used 1n
common by the plurality of applications i1s provided as the
platform. As a result, it 1s possible to improve the efficiency
with which the applications are developed as a whole.

But 1n general, 1in the case of the platform which 1s used in
common and 1s provided with the API, the efficiency of devel-
oping the application may not be improved to an expected
level if the granularity of the interface or the function pro-
vided by the platform 1s not designed appropriately.

For example, 1f the granularity 1s too small, the API may be
called a large number of times even though the application
only provides a simple service, and the source code will
become complex.

On the other hand, i1t the granularity i1s too large, 1t 1s
necessary to internally modily the platform in a case where
the application to be implemented provides a service which 1s
added with a modification to a portion of the functions pro-
vided by a certain interface, and the number of developing
processes may consequently be increased. Particularly 1in a
case where the modules within the platform have a strong
dependency relationship with each other, the situation
becomes complex because it 1s not only necessary to add new
functions to the platform but 1t may also be necessary to
correct an existing portion.

In addition, when immplementing an application which
modified a portion (for example, an 1mage mnput process) of
the service provided by the existing application, it 1s not
possible to call the existing application with respect to the
portions other than the modified portion. Accordingly, 1t 1s
necessary to implement a new application by newly writing,
the source code.

SUMMARY OF THE INVENTION

Accordingly, 1t 1s a general object of the present invention
to provide a novel and usetul image processing apparatus and
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2

application executing method, in which the problems
described above are suppressed.

Another and more specific object of the present invention 1s
to provide an 1mage processing apparatus and an application
executing method which can simplity the customizing,
expansion and the like of the functions.

Another specific object of the present invention 1s to pro-
vide an 1mage processing apparatus and an application
executing method which can add new marking information
without making considerable modifications to an existing
output component, when making various types of marking
and synthesizing the new marking information at the time of
outputting 1images on a recording medium such a paper.

Still another object of the present invention 1s to provide an
Image processing apparatus comprising one or a plurality of
input parts configured to input data which 1s a target of an
image processing; one or a plurality of output parts config-
ured to output a result of the image processing; a first filter
configured to control an input process of data from the input
part depending on the input part; a second filter configured to
control an output of data to the output part depending on the
output part; a marking type specitying unit configured to
specily marking type information which 1s to be added to a
predetermined image, with respect to the second filter; a
marking synthesizing service including a creating unit con-
figured to create a marking 1image based on the marking type
information which 1s notified thereto; an output service
including an output unit configured to synthesize the marking
image created by the marking synthesizing service with
respect to an 1mage which 1s output from the output service,
and outputting a synthesized image; a notifying unit, within
the second filter, configured to notify the marking type infor-
mation mput thereto to the marking synthesizing service; and
an 1mage output instructing unit, within the second filter,
configured to instruct output of an 1mage with respect to the
output service, wherein an application 1s formed by connect-
ing the first filter and the second filter.

A Turther object of the present invention 1s to provide an
application executing method to be implemented 1n a com-
puter of an 1mage processing apparatus comprising one or a
plurality of input parts inputting data which 1s a target of an
1mage processing, one or a plurality of output parts outputting
a result of the image processing, a first filter controlling an
input process of data from the mput part depending on the
input part; and a second filter controlling an output of data to
the output part depending on the output part, wherein an
application 1s formed by connecting the first filter and the
second {ilter, said application executing method comprising
specilying, from a marking type specilying part, marking
type information which 1s to be added to a predetermined
image with respect to the second filter; notifying, from the
second filter, the specified marking type information to a
marking synthesizing service; creating, in the marking syn-
thesizing service, a marking image based on the notified
marking type information; instructing, from the second filter,
output of an 1mage with respect to an output service; and
synthesizing, 1n the output service, the marking image created
by the marking synthesizing service with respect to the image
to be output, and outputting a synthesized image.

According to one aspect of the present invention, 1t 1s
possible to simplily the customizing, expansion and the like
of the functions.

According to another aspect of the present invention, it 1s
possible to add new marking information without making
considerable modifications to an existing output component,
when making various types of marking and synthesizing the



US 8,120,818 B2

3

new marking information at the time of outputting images on
a recording medium such a paper.

Other objects and further features of the present invention
will be apparent from the following detailed description when
read in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 1 1s a block diagram showing a software structure of
a MFP 1n a first embodiment of the present invention;

FI1G. 2 1s a diagram for explaining the pipe and filter con-
cept;

FIG. 3 1s a block diagram showing an example of a hard-
ware structure of the MFP:

FI1G. 4 15 a diagram for explaining constituent elements of
an activity;

FI1G. 5 1s a diagram for explaining constituent elements of
the filter:

FIG. 6 1s a diagram showing an example of a combination
of filters for performing the functions of the MFP;

FI1G. 7 1s a flow chart for explaining a processing sequence
when the MFP performs one function;

FIG. 8 1s a flow chart for explaining the processing
sequence when the MFP performs one function;

FIG. 9 1s a diagram showing an example of an operation
screen for causing the use of the activity;

FIG. 10 1s a diagram generally showing requested contents
notified from a user interface layer to a control layer;

FIG. 11 1s a diagram showing an example of a correspon-
dence table of the filters and pipes;

FIG. 12 1s a diagram conceptually showing information
that 1s generated by the control layer;

FIG. 13 1s a diagram for explaining a data transier proce-
dure between the filters via the pipe;

FIG. 14 1s a diagram showing an example of a software
structure of the MFP 1n a second embodiment of the present
invention;

FIGS. 15A and 15B are diagrams showing examples of a
marking condition setting screen;

FIG. 16 15 a sequence diagram showing an example of the
process ol the second embodiment;

FIG. 17 1s a diagram showing an example of marking
setting information stored 1n a setting information service as
an 1nitial setting;

FIG. 18 1s a diagram showing an example of a marking
condition determination rule;

FI1G. 19 1s a diagram showing an example of an embedding
method which 1s returned from a marking synthesizing ser-
vice;

FIG. 20 1s a sequence diagram showing an example of a
process (embedding to only the first page) which differs
depending on the embedding method;

FIG. 21 15 a sequence diagram showing an example of a
process (embedding to all pages) which differs depending on
the embedding method;

FIG. 22 1s a sequence diagram showing an example of a
process (no embedding) which differs depending on the
embedding method;

FIG. 23 15 a sequence diagram showing an example of a
synthesizing print process;

FIG. 24 15 a sequence diagram showing an example of a
print process; and

FIG. 25 1s a sequence diagram showing an example of a
memory release process.
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DESCRIPTION OF THE PR.
EMBODIMENTS

L]
Y

ERRED

A description will be given of embodiments of the present
invention, by referring to the drawings.

First Embodiment

FIG. 1 1s a block diagram showing a software structure of
a MFP 1n a first embodiment of the present mnvention The
MEFP 1s an 1mage processing apparatus which performs a
plurality of functions of a printer, a copying apparatus, a
scanner, a facsimile apparatus and the like 1n a single unat.

As shown in FIG. 1, the software of the MFP 1 1s formed by
a user interface layer 10, a control layer 20, an application
logic layer 30, a device service layer 40, and a device control
layer 50. The hierarchical relationship of the layers shown 1n
FIG. 1 1s based on the call relationship among the layers. In
other words, the upper layer in FIG. 1 basically calls the lower
layer.

The user interface layer 10 1s implemented with the func-
tion of accepting execution requests of functions such as
copy, print, scan and facsimile transmission. For example, the
user interface 10 includes a communication server part 11, a
local User Interface (UI) part 12, and the like. For example,
the communication server part 11 accepts the request from a
client Personal Computer (PC) or the like (not shown) via a
network. The local Ul part 12 accepts the request which 1s
input from an operation panel (not shown), for example. The
request accepted by the user interface layer 10 1s transferred
to the control layer 20.

The control layer 20 1s implemented with the function of
controlling the process for performing the requested function.
More particularly, the control layer 20 connects filters 1n the
application logic layer 30 depending on the requested func-
tion, and controls execution of the function based on the
connected filters. In this embodiment, “the function of the
MEFP 1 has the same meaning as one unit of service (from the
input of the request until the final output 1s obtained) that 1s
provided by the MFP 1 with respect to the user, and has the
same meanming as the application which provides one unit of
service from the soitware point of view.

The application logic layer 30 1s implemented with a part
group which 1s a group of parts respectively performing por-
tions of the functions provided by the MFP 1. In other words,
one function 1s performed by combining the parts in the
application logic layer 30. Each part will be referred to as a
“filter”’, because the software architecture of the MFP 1 1s
based on the “pipe and filter” concept.

FIG. 2 1s a diagram for explaining the pipe and filter con-
cept. InFI1G. 2, “F” denotes a filter, and “P”” denotes a pipe. As
shown in FIG. 2, the filters F are connected by the pipe P. Each
filter F carries out a conversion with respect to the input data,
and outputs the result of the conversion. Each pipe P transfers
the data output from one filter F to another filter F.

In the MFP 1 of this embodiment, each function 1s treated
as a series ol “conversions” with respect to the document
(data). Each function of the MFP 1 can be generalized 1n the
form of the 1mput, process and output of the document. The
“mput”, “process” and “output” are treated as “conversion”,
and the software part which performs one “conversion’ 1s
formed by the filter F. The filter F which performs the input is
referred to as “an mput filter”. The filter F which performs the
process 1s referred to as “a conversion filter”. The filter F
which performs the output is referred to as “an output filter”.
Each of the filters F are independent, and basically, no depen-
dency relationship (call relationship) exists among the filters
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F. Accordingly, the adding (installing) and deleting (unin-
stalling) can be performed in units of filters.

Returming now to the description of FIG. 1, the application
logic layer 30 includes, as the input filters, a read filter 301, a
stored document read filter 302, a mail reception filter 303, a
tacsimile reception filter 304, a PC document reception filter
305, a report filter 306 and the like.

The read filter 301 controls reading of image data by the
scanner, and outputs the read image data. The stored docu-
ment read filter 302 reads document data (1image data) stored
in a storage unit of the MFP 1, and outputs the read image
data. The mail reception filter 303 receives an electronic mail
(herematter simply referred to as email), and outputs data
included in the received email. The facsimile reception filter
304 controls a facsimile reception, and outputs the recerved
data. The PC document reception filter 305 recerves print data
trom the client PC (not shown), and outputs the received print
data. The report filter 306 outputs setting information, log
information and the like of the MFP 1 1n the form of tabulated
data, for example.

The application logic layer 30 includes, as the conversion
filters, a document processing filter 311, a document conver-
sion filter 312 and the like. The document processing filter
311 subjects the input data to a predetermined 1image conver-
s10n process (combine, zoom, enlarge, reduce, etc.), and out-
puts the converted data. The document conversion filter 312
carries out a rendering process. In other words, the document
conversion filter 312 converts input PostScript data into bit-
map data, and outputs the bit-map data.

The application logic layer 30 includes, as the output fil-
ters, a print filter 321, a stored document registration filter
322, a mail transmission filter 323, a facsimile transmission
filter 324, a PC document transmission filter 325, a preview
filter 326 and the like.

The printer filter 321 makes a plotter output (print) the
input data. The stored document registration filter 322 stores
the input data 1into a hard disk within the MFP 1. The mail
transmission filter 323 attaches the input data to an email and
transmits the email with the attachment. The facsimile trans-
mission filter 324 makes a facsimile transmission of the input

data. The PC document transmaission filter 325 transmaits the
input data to the client PC. The preview filter 326 makes a
previous display of the input data on the operation panel of the
MEP 1.

On the other hand, the application logic layer 30 also
includes activities 31 such as a copy activity 31a, a printer
activity 315, and a multi-document activity. The “activity” 1s
a soltware for performing one “function” (one unit of services
of applications provided with respect to the user by the MEFP
1).

In other words, by making the user select each of the filters,
it 1s possible to assemble the “function of the MFP 1”. How-
ever, with respect to a function which 1s frequently used, such
as a copy function, 1t would be troublesome for the user to
instruct execution of the copy function by selecting the filters
cach time. For this reason, a combination of the filters may be
defined 1n advance as an activity 31, so that the user may
select the execution target 1n units of activities 31. In this case,
the selected activity 31 automatically executes each of the
filters of the defined combination. As a result, it 1s possible to
climinate the need for the user to perform a troublesome
operation, and 1t 1s possible to provide a sense (feeling) of
operation similar to that provided to the user by the conven-
tional user interface which selects the execution target in units
of applications.
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In FIG. 1, the copy activity 31a 1s an activity 31 which
performs the copy function (copy application) by a combina-
tion of the read filter 301, the document processing filter 311
and the print filter 321.

The printer activity 315 1s an activity 31 which performs a
print Tunction (printer application) by a combination of the
PC document reception filter 305, the document conversion
filter 312 and the print filter 321.

The multi-document activity 31¢ 1s an activity 31 which
enables a free combination of the mput filter, the conversion
filter and the output filter.

Each of the activities 31 are independent, and basically no
dependency relationship (call relationship) exists among the
activities 31. Accordingly, the adding (installing) and delet-
ing (uninstalling) can be performed 1n units of activities 31.
Of course, it 1s possible to 1nstall activities 31 other than the
activities 31 (31a, 315 and 31¢) shown 1n FIG. 1, by creating
activities by combinations of various filters depending on the
needs.

On the other hand, the device service layer 40 1s imple-
mented with functions in the lower layer, which are used in
common by each of the filters of the application logic layer
30. For example, the device service layer 40 includes an
image pipe 41, a data management part 42 and the like. The
image pipe 41 performs the function of the pipe P described
above. In other words, the image pipe 41 transiers the output
data of one filter to another filter. The data management part
42 represents various databases. For example, the various
database include a database registered with user information,
a database storing documents or image data, and the like.

The device control layer 50 1s implemented with a program
module group which 1s called a driver and controls the device
(hardware). For example, the device control layer 50 includes
a scanner control part 51, a plotter control part 52, a memory
control part 53, a telephone line control part 54, a network
control part 535 and the like. Each of the control parts 51
through 55 controls the device name appended thereto.

FIG. 3 1s a block diagram showing an example of a hard-
ware structure of the MFP 1. The hardware of the MFP 1
includes a controller 201, an operation panel 202, a Facsimile
Control Unit (FCU) 203, an imaging part 121, and a printing
part 122.

The controller 201 includes a CPU 211, an ASIC 212, a
North Bridge (NB) 221, a South Bridge (SB) 222, a memory
(MEM-P) 231, a memory (MEM-C) 232, a Hard Disk Drive

(HDD) 233, a memory card slot 234, a Network Interface
Controller (NIC) 241, a USB dewce 242, an IEEE1394
device 243, and a Centronics device 244.

The CPU 211 1s an Integrated Circuit (IC) for performing,
various kinds of information processing. The ASIC 212 1s an

IC for performing various kinds of image processing. The NB

221 1s the north bridge of the controller 201, and the SB 222
1s the south bridge of the controller 201. The MEM-P 231 1is
a system memory of the MFP 1, and the MEM-C 232 i1s alocal
memory of the MFP 1. The HDD 233 1s a storage unit of the
MFP 1. The memory card slot 234 recetves a memory card
235 which 1s set therein. The NIC 241 1s a controller for
making a network communication using the MAC address.
The USB device 242 1s a device for providing connection
terminals 1n conformance with the USB specifications. The
IEEE 1394 device 243 1s a device for providing connection
terminals 1n conformance with the IEEE 1394 specifications.
The Centronics device 244 1s a device for providing connec-
tion terminals 1n conformance with the Centronics specifica-

tions. The operation panel 202 1s a hardware (operation part)
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for use by the user (operator) when making inputs to the MEFP
1, and 1s also a hardware (display part) for use by the user to
obtain outputs of the MFP 1.

For example, the software shown 1n FIG. 1 1s stored 1n the
MEM-C 232, and the CPU 211 processes the software to
cause the MFP 1 to execute the functions of the software.

Next, a more detailed description will be given of the
activities and the filters. FIG. 4 1s a diagram for explaining
constituent elements of the activity 31. As shown 1n FIG. 4,
the activity 31 includes an activity Ul, an activity logic, a
permanent storage region information and the like.

The activity Ul 1s the information or program which dis-
plays a screen (for example, a setting screen for setting execu-
tion conditions and the like of the activity 31) related to the
activity 31 on the operation panel and the like.

The activity logic 1s the program implemented with the
processing contents of the activity 31. Basically, the activity
logic 1s implemented with the logic (Tor example, an execut-
ing sequence of the filters, a setting spanning a plurality of
filters, a modification of the filter connection, an error process
and the like) related to the combination of the filters.

The permanent storage region information corresponds to
schema definition of data which needs to be stored 1n a non-
volatile memory, such as setting information (for example,
default values of execution conditions) with respect to the
activity 31. The schema definition i1s registered in the data
management part 42 at the time of nstalling the activity 31.

FI1G. 5 1s a diagram for explaining constituent elements of
the filter. As shown 1n FIG. 5, each filter includes a filter
setting U, a filter logic, a filter dedicated lower-level service,
a permanent storage region mformation and the like. Depend-
ing on the filter, the filter setting U, the filter dedicated
lower-level service and the permanent storage region infor-
mation are not essential constituent elements of the filter, as
indicated in parenthesis.

The filter setting Ul 1s a program for causing a screen which
1s used to set the execution conditions and the like of the filter
to be displayed on the operation panel and the like. For
example, 1n the case of the read filter 301, the filter setting Ul
causes the screen which 1s used to set the resolution, tone,
image type and the like to be displayed on the operation panel.
Because the display on the operation panel may be made

based on HTML data or script, the filter setting UI may be in
ETML data or script.

The filter logic 1s a program which 1s implemented with the
logic for performing the functions of the filter. In other words,
the filter logic performs the functions of the filter depending,
on the execution conditions set via the filter setting U, using
the filter dedicated lower-level service, the device service
layer 40 or the device control layer 50 and the like, as con-
stituent elements of the filter. For example, 1n the case of the
read filter 301 the filter logic 1s the program implemented with
the logic for controlling the reading of the document by the
scanner.

The filter dedicated lower-level service 1s a lower-level
tfunction (library), in the lower layer, necessary for performs-
ing the filter logic. In other words, the filter dedicated lower-
level service corresponds to the function of the device service
layer 40 or the device control layer 50, however, a function
that 1s not used by other filters may be implemented as a
portion of the filter, and this portion of the filter corresponds
to the filter dedicated lower-level service. For example, in the
case of the read filter 301, the filter dedicated lower-level
service corresponds to the function for controlling the scan-
ner, but in this embodiment, the scanner control part 51 1s
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implemented in the device control layer 50. Hence, it 1s not
essential to implement the filter dedicated lower-level service
in the read filter 301.

The permanent storage region information corresponds to
the schema definition of the data which needs to be stored in
the nonvolatile memory, such as setting imformation (for
example, default values of execution conditions) with respect
to the filter. The schema definition 1s registered 1n the data
management part 42 at the time of 1nstalling the filter.

FIG. 6 15 a diagram showing an example of a combination
of filters for performing the functions of the MFP 1. For
example, the copy function 1s performed by connecting the
read filter 301 and the print filter 321. This 1s because the copy
function 1s performed by printing the image data which 1s read
from the document by the read filter 301 by the print filter 321.
When the process such as the combine, zoom, enlarge or
reduce 1s requested, the document process filter 311 which
performs this process 1s interposed between the read filter 301
and the print filter 321, for example.

A printer function (print function from the client PC) 1s
performed by connecting the PC document reception filter
305, the document conversion filter 312 and the print filter
321. A scan-to-email function (function which transfers the
scanned image data by email) 1s performed by connecting the
read filter 301 and the mail transmission filter 323. A fac-
simile transmission function i1s performed by connecting the
read filter 301 and the facsimile transmission filter 324. A
facsimile reception function 1s performed by connecting the
facsimile reception filter 304 and the print filter 321. A docu-
ment box storage function (function which stores the scanned
image data within the MFEP 1) 1s performed by connecting the
read filter 301 and the stored document registration filter 322.
A document box print function (function which prints the
document data stored within the MFP 1) 1s performed by
connecting the stored document read filter 302 and the print
filter 321.

In FIG. 6, the read filter 301, for example, 1s used by four
functions (copy, scan-to-email, facsimile transmission and
document box storage functions). In this manner, each filter
can be used by a plurality of functions, to thereby reduce the
number of developing processes required to perform each
function. For example, the conventional user interfaces for
setting the execution conditions were similar for the copy
function and the scan function (document box storage func-
tion). However, when implementing each function by the
application, it was necessary to independently implement the
user interface for each application. On the other hand, accord-
ing to this embodiment, the execution conditions for both the
copy function and the scan function can be set by the user
interface of the read filter 301, and 1t 1s possible to use a
common user interface for the setting with respect to a plu-
rality of functions.

Next, a description will be given of a case where a new
function 1s to be performed. First, 1t 1s assumed for the sake of
convenience that a function #1 which 1s to be performed prints
the print data transmitted from the client PC in the Page
Description Language (PDL) which 1s unsupported by the
MFP 1 (hereinafter referred to as “other PDL™). In this case,
the printer function shown in FIG. 6 may be used as a tem-
plate. However, 1t 1s a precondition 1n the printer function that
the data output from the PC document reception filter 305 1s
in the PostScript format. This 1s because the document con-
version {ilter 312 can only process input data in the PostScript
format. In the case of the function #1, however, the data
received and output by the PC document reception filter 3035
has the other PDL format. For this reason, the document
conversion filter 312 cannot execute the process appropri-
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ately 11 the data having the other PDL format 1s transferred as
1t 1s to the document conversion filter 312. Hence, a conver-
sion {ilter (hereinaiter referred to as an “other PDL-PS con-
version filter”) which executes a data conversion from the
other PDL format to the PostScript format 1s newly imple-
mented and inserted between the PC document reception
filter 305 and the document conversion filter 312 1n order to
perform the function #1. In other words, the function #1 1s
performed by connecting the PC document reception filter
305, the other PDL-PS conversion filter, the document con-
version {ilter 312 and the print filter 321.

Next, a description will be given of a function #2 which
performs the function of collecting information from a Web
site and printing the collected information. In this case, how-
ever, there 1s no filter which collects the information from the
Web site. Hence, 1t 1s necessary to newly implement at least an
iput filter (hereinatter referred to as a “Web collecting {il-
ter”’) which collects the information from the Web site. In
addition, because the function #2 needs to finally execute the
printing, it would be appropnate to use the print filter 321 as
the output filter. The Web collecting filter and the print filter
321 would need to be connected. However, although the input
data of the print filter 321 needs to be bit-map data which has
been subjected to the rendering, 1t would not be appropriate to
implement the rendering function within the Web collecting
filter because an extremely large number of processes would
be required. Hence, 1t 1s conceivable to use the document
conversion filter 312 which already performs the rendering
function. But on the other hand, the input data of the docu-
ment conversion filter 312 needs to have the PostScript for-
mat. Therefore, 1t will be possible to connect the Web collect-
ing filter and the document conversion filter 312, 1f the Web
collecting filter 1s implemented to output the collected infor-
mation in the PostScript format. By implementing the Web
collecting filter 1n this manner, the function #2 1s performed
by connecting the Web collecting filter and the document
conversion filter 312, and connecting the document conver-
sion filter 312 and the print filter 321.

Next, a description will be given of a processing procedure
of the MFP 1 1n this embodiment. FIGS. 7 and 8 are tlow carts
for explaining the processing sequence when the MFP 1
performs one function.

First the user selects an activity and an input filter 1s speci-
fied by the selected activity (step S101), and the execution
conditions of the selected mput filter are set (step S102).
Similarly, a selection 1s made with respect to the conversion
filter or the output filter (step S103), the connection of the
filters 1s specified (step S104), and the execution conditions of
the selected conversion or output filter are set (step S103).

The operation described above 1s made under the control of
the local Ul part 12, via the operation panel shown 1n FIG. 9
(operation panel 202 shown in FIG. 3), for example. The
operation panel 202 imncludes a touch panel and a start button.
The touch panel 1s a hardware (touch operation part) for
making an mput in response to a touch operation, and a
hardware (screen display part) for obtaining the output in the
form of the screen display. The start button 1s a hardware for
making an 1nstruction (execution start instruction) to start the
execution of the requested function.

FIG. 9 1s a diagram showing an example of an operation
screen for causing the use of the activity. In FIG. 9, an activity
selection screen 600 1s the screen that 1s displayed on the
touch panel of the operation panel 202 in order to make the
user select the activity which 1s the execution target. A button
1s displayed on the activity selection screen 600 for each
actrvity 31 that 1s installed 1n the MFP 1. In FIG. 9, a copy
button 610 corresponding to the copy activity 31a, a printer
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button 620 corresponding to the printer activity 315, and a
multi-document button 630 corresponding to the multi-docu-

ment activity 31c are displayed in the activity selection screen
600.

List information of the activities 31 that are installed 1s
stored 1n the storage unit, and 1s managed by the control layer
20, for example. Hence, the local Ul part 12 acquires the list
information of the activities by making an inquiry to the
control layer 20, and displays each button on the activity
selection screen 600 based on the list information.

When the user selects (touches) the copy button 610 on the
activity selection screen 600, the local UI part 12 calls the
activity Ul of the copy activity 31q and acquires screen infor-
mation of the copy activity 31a, and displays a copy activity
screen 611 on the touch panel based on the acquired screen
information. The copy activity screen 611 1s used to set the
execution conditions of the copy activity 31a. In the example
shown 1n FI1G. 9, setting screens for each of the filters forming
the copy activity 31a, namely, a read filter setting screen 611a
a document process filter setting screen 6115 and a print filter
setting screen 611c¢, are displayed 1n the copy activity screen
611. This 1s because the execution conditions of the copy
activity 31a are set by setting the execution conditions of each
of the filters forming the copy activity 31a. Screen informa-
tion of the setting screen of each filter forming the copy
activity 31a 1s acquired by calling the filter setting UI of each
filter from the activity Ul of the copy activity 31a depending
on the call from the local Ul part 12, and 1s included (merged)
into the screen information of the copy activity 31a. Instead of
simply arranging the setting screens of each of the filters, 1t 1s
possible to display on the copy activity screen 611 a Ul for
centrally making the settings with respect to each of the

filters. For example, the Ul 1n this case may be a two-sided
(duplex) to two-sided button, a read setting (two-sided) but-
ton, a print setting (two-sided) button and the like.

When the user selects the print button 620, the local Ul part
12 calls the activity UI of the printer activity 315 and acquires
screen information of the printer activity 315, and displays a
print activity screen 621 on the touch panel based on the
acquired screen information. The printer activity screen 621
1s used to display a state (for example, printing state or the
like) of the printer activity 315. In other words, the printer
activity 3156 1s started 1n response to the reception of the print
data, and basically does not require a setting screen. The
printer activity 315 1s not started 1n response to an operation
made from the operation panel 202.

When the user selects the multi-document button 630, the
local UI part 12 calls the activity UI of the multi-document
activity 31¢ and acquires screen information of the multi-
document activity 31c¢, and displays a multi-document activ-
ity screen 631 on the touch panel based on the acquired screen
information.

Arbaitrary filters may be combined by an operation made by
the user on the multi-document activity screen 631. The
multi-document activity screen 633 includes an put filter
selection region 513, a conversion filter selection region 514,
an output filter selection region 515, a request display region
516 and the like. The input filter selection region 513 1s used
to select the mput filter, and displays a button for each input
filter. When one of the buttons 1n the mput filter selection
region 513 is selected, a button of the input filter correspond-
ing to the selected button 1s displayed 1n the request display
region 316. For the sake of convenience, FIG. 9 shows an
example where the buttons of the read filter 301 and the stored
document read filter 513 are displayed in the mnput filter
selection region 513.
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The conversion filter selection region 514 1s used to select
the conversion filter, and displays a button for each conver-
sion filter. When one of the buttons in the conversion filter
selection region 514 1s selected, a button of the conversion
filter corresponding to the selected button 1s displayed 1n the 5
request display region 516.

The output filter selection region 515 1s used to select the
output filter, and displays a button for each output filter. When
one of the buttons 1n the output filter selection region 515 1s
selected, a button of the output filter corresponding to the 10
selected button 1s displayed in the request display region 516.
For the sake of convenience, FIG. 9 shows an example where
the buttons of the print filter 321, the stored document regis-
tration filter 322, the mail transmission filter 323 and the
facsimile transmission filter 324 are displayed in the output 15
filter selection region 515.

The list information of the installed filters (input filters,
conversion lilters and output filters) 1s stored 1n the storage
unit and 1s managed by the control layer 20, for example.
Accordingly, the local Ul part 12 can acquire the list infor- 20
mation of the filters by making an inquiry to the control layer
20 1n order to display the buttons of the filters 1n the mnput filter
selection region 513, the conversion filter selection region
514 and the output filter selection region 3515.

The buttons of the filters selected 1n 1mput filter selection 25
region 513, the conversion filter selection region 514 and the
output filter selection region 513 are displayed 1n the request
display region 516, and the input filter, the conversion filter
and the output filter are connected by arrows indicating the
flow of data or the pipe. By manipulating the arrows, 1t 1s 30
possible to change the execution sequence of the filters. From
the contents displayed 1n the request display region 516, the
user can recognize the filters that are used and the flow of data.
The request display region 516 turther includes a set button
517 and a delete button 518. In a state where the button of the 35
filter 1s selected 1n the request display region 516, the set
button 517 1s used to display the setting screen of the selected
filter. In other words, when the set button 317 1s pushed
(touched), the setting screen of the selected filter 1s displayed
on the touch panel based on the filter setting UI of the selected 40
filter. In a state where the button of the filter 1s selected 1n the
request display region 516, the delete button 518 i1s used to
cancel the use of the selected filter.

One or a plurality of input filters, one or a plurality of
conversion filters, and one or a plurality of output filters may 45
respectively be used with respect to one function. For
example, 1n a case where a scanned 1mage and an i1mage
stored within the MFP 1 are synthesized and printed, and also
sent by facsimile transmission, at least two iput filters (read
filter 301 and stored document read filter 302) and two output 50
filters (print filter 321 and facsimile transmission filter 324)
are selected.

Returning now to the description of FIG. 7, when the filter
selection 1s completed (YES 1n step S106), the requested
contents are notified from the user interface layer 10 with 55
respect to the control layer 20 when the start button 1s pushed.

FIG. 10 1s a diagram generally showing the requested con-
tents notified from the user interface layer 10 to the control
layer 20. As shown in FIG. 10, the request from the user
interface layer 10 includes the filter type and the setting 60
information with respect to the filter, for each filter that is
selected 1n the user interface layer 10. The request from the
user 1interface layer 10 further includes the execution
sequence of the filters. In FIG. 10, the arrows connecting the
blocks indicate the execution sequence of the filters. 65

Returning now to the description of FIG. 7, the control
layer 20 connects the selected filters by the pipes 1n response

12

to the requested contents described above (step S107). The
pipe 1s actually a memory (including HDD), but the type of
memory used depends on the filters located on both ends of
the pipe, and for example, the corresponding relationship of
the pipes and the filters 1s defined 1n advance within the HDD
of the MFP 1.

FIG. 11 1s a diagram showing an example of a correspon-
dence table of the filters and pipes. According to a correspon-
dence table 60 shown in FIG. 11, the read filter 301 and the
print filter 321 are connected by a Direct Memory Access
(DMA) pipe, and the document conversion filter 312 and the
print filter 321 are connected by a DMA pipe, and a high-
speed data transter 1s made between the filters via the DMA
pipe. In addition, the PC document reception filter 305 and the
document conversion filter 312 are connected by a spool pipe.
The spool pipe uses the HDD, and the data output from the left
filter 1s spooled (stored) 1n the HDD until the data 1s read by
the right filter. Other filters are connected by a general-pur-
pose memory pipe. The general-purpose memory pipe makes
a data transfer using a RAM bufler having a finite size. The
correspondence table 60 shown in FIG. 11 may be edited
depending on expansion (addition), deletion and the like of
the filters and pipes. The image pipe 41 shown i FIG. 1
represents, 1 abstract form, the module which provides an
interface to each of the various types of pipes described
above.

Therefore, the control layer 20 connects the filters by the
specific pipes based on the correspondence table 60 shown 1n
FIG. 11. FIG. 12 1s a diagram conceptually showing informa-
tion that 1s generated by the control layer 20. FIG. 12 shows
the filters F connected by the pipes P.

Returning now to the description of FIG. 7, the control
layer 20 outputs an execution request 1n parallel with respect
to each of the filters (step S108). In other words, the filters are
not called in the sequence 1n which the filters are connected,
and all of the filters are called approximately at the same time.
The synchronization among the filters 1s made by the pipes.
Hence, when the execution request from the control layer 20
1s received, each filter waits until the data 1s 1nput to the pipe
which 1s connected to the mput end thereof. However, the
input filter has no pipe connected to the mput end thereof.
Thus, the input filter starts a process in response to the execus-
tion request.

Next, in FIG. 8, the input filter inputs the data from the
iput device (step S111), and outputs the data to the pipe
which 1s connected to an output end thereof (step S112). In a
case where the data 1s input a plurality of times in segments
(for example, when a plurality of pages of the document are
scanned), the data input and the data output to the pipe are
repeated. When the process with respect to all input data ends
(YES 1n step S113), the process of the mput filter ends.

The conversion filter starts a process when the data input
with respect to the pipe which 1s connected to the mnput end
thereof 1s detected. First, the conversion filter reads the data
from the pipe (step S121), and subjects the data to an 1mage
processing (step S122). Then, the conversion filter outputs the
data obtained as a result of the image processing to the pipe
which 1s connected to the output end thereof (step S123).
When the process ends with respect to all data mput to the
pipe, which 1s connected to the input end of the conversion
filter (YES 1n step 3124), the process of the conversion filter
ends.

The output filter starts a process when the data input with
respect to the pipe which 1s connected to the mput end thereof
1s detected. First, the output filter reads the data from the pipe
(step S131), and outputs the data using the output device (step
S132). When the process with respect to all data input to the
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pipe which 1s connected to the input end of the output filter
ends (YES 1n step S133), the process of the output filter ends.

Next, a more detailed description will be given of the pipe.
FIG. 13 15 a diagram for explaining a data transier procedure
between the filters viathe pipe. In FIG. 13, a filter-A 300q and
a filter-B 3005 are connected viaa DMA pipe 41a which 1s an
example of the image pipe 41 described above 1n conjunction
with FIG. 11. An1mage memory 250 1s a physical (hardware)
image memory that 1s provided in the MFP 1.

When the data (1image data) 1s transferred from the filter-A
300aq to the filter-B 3005, the filter-A 300a requests securing
a memory region for storing the image data with respect to the
DMA pipe 41a (step S51). The DMA pipe 41a secures the
memory region, and returns an address of the secured
memory region to the filter-A 300a (step S52). The filter-A
300a writes the 1image data to the returned address of the
image memory 250 (step S53), and notifies the address where

the 1mage data 1s written to the DMA pipe 41a (step S54).

The filter-B 3006 repeats inquiring (periodically) the
address where the 1mage data 1s written, with respect to the
DMA pipe 41a (step S55). However, the filter-B 3005 may
wait until the address 1s notified to the DMA pipe 41a. When
the address 1s notified to the DMA pipe 414, the filter-B 3005
acquires the address, and detects writing of the 1image data
with respect to the image memory 250. Hence, the filter-B
30056 reads the 1image data from the acquired address of the
image memory 250 (step S56), and executes a process of the
filter-B 30056 with respect to the read image data. When the
process with respect to the read 1mage data 1s completed, the
filter-B 30056 requests the DMA pipe 41a to release the
memory region at the address (step S37), and the DMA pipe
41a releases the memory region (step S58).

Accordingly, by transierring the data among the filters via
the image memory (shared memory), it becomes unnecessary
to secure a memory region for storing the image data for each
filter. As a result, the memory utilization efficiency and the
processing performance are improved. In addition, 1t 1s pos-
sible to maintain the independence of the filters because no
call relationship exists among the filters.

Second Embodiment

When new marking information 1s to be synthesized when
making various markings at the time of outputting 1images on
paper, a second embodiment of the present invention enables
the new marking information to be added without making
considerable modifications to the existing output component
(output filter). It 1s a precondition 1n this second embodiment
that the pipe and filter mechanism 1s used. A description of the

basic structure and operation of the pipe and filter mechanism
will be omitted, because the pipe and filter mechanism was
described above with respect to the first embodiment.

FIG. 14 1s a diagram showing an example of a software
structure of the MFP 1 1n this second embodiment of the
present invention.

In FIG. 14, a component of a print filter UI C1 1s provided
in the user interface layer 10. Components of a copy activity
C2, a print filter C3 and an edit filter C4 are provided in the
application logic layer 30. Components of a setting informa-
tion service C3, a print service C6, a marking synthesizing,
service C7 and an 1mage processing service C8 are provided
in the device service layer 40.
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Each of the components have the following responsibili-
ties.

Print Filter UI C1: To provide a user interface related to the

print function.

Copy Activity C2: To provide a copy function to the user by
combining a plurality of filters.

Print Filter C3: To provide print functions such as two-
sided (duplex) printing and sorting, by controlling the
print service C6.

Edit Filter C4: To provide image edit functions such as
combine and print, by controlling the 1mage processing
service C8.

Setting Information Service C3: To manage references and
changes (modifications) to the data related to the 1nitial
setting of the MFP 1.

Print Service C6: To perform the print function by control-
ling a plotter engine (corresponding to the printing part
122 shown 1n FI1G. 3) within the MFEP 1.

Marking Synthesizing Service C7: To create a synthesizing
image necessary for the marking synthesis.

Image Processing Service C8: To perform an image pro-
cessing by controlling an image processing unit (corre-
sponding to the ASIC 212 shown 1n FIG. 3) within the
MEFP 1, and to manage the memory 1n conjunction with
the 1mage processing.

FIGS. 15A and 15B are diagrams showing examples of a
marking condition setting screen. FIG. 15A shows an
example of a marking type selection screen 701. The marking
type 1s selected by pushing one of a “no embedding” selection
button 703, an “unauthorized copy guard” selection button
704, a “refresh copy” selection button 703, and a “security
trace” selection button 706 1n a marking type selection col-
umn 702. With the exception of the “no embedding” selection
button 704, the screen makes a transition to the detailed
setting screen 11 one of the “unauthorized copy guard” selec-
tion button 704, the “refresh copy” selection button 7035 and
the “security trace” selection button 706. The setting 1s com-
pleted by pushing an “OK” button 707.

The “unauthorized copy guard™ i1s a function of embed-
ding, 1n a document, marking information for suppressing the
function such as copy and transmission which would distrib-
ute the document to a large number of unspecified people
when a leak of the document 1s to be prevented. The “refresh
copy’ 1s a function of embedding, in the document, marking
information for indicating a stored document which 1s the
original document when printing the document on paper, 1n
order to obtain the original document 1n which handwritten
information 1s removed from the paper document. The “secu-
rity trace” 1s a function of embedding, 1n the document, mark-
ing information for indicating trace mnformation. This trace
information indicates who has used the document and how
the document was used. The “no embedding™ indicates that
the above marking information 1s not embedded 1n the docu-
ment.

FIG. 15B shows an example of a refresh copy setting
screen 708 which 1s displayed when the “refresh copy”™ selec-
tion button 705 1s pushed on the marking type selection screen
701 shown 1n FIG. 15A. Similar setting screens are displaced
when the “unauthorized copy guard” selection button 704, the
“refresh copy” selection button 705 and the “security trace”
selection button 706 are pushed on the marking type selection
screen 701 shown in FIG. 15A. The setting screens have
similar setting 1tems, and at least includes an embedding
position and an embedding format.

In FIG. 15B, the embedding position of the marking infor-
mation 1s elected by pushing one of a “top right” selection
button 710, a “top left” selection button 711, a “bottom right™
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selection button 712, and a “‘bottom left” selection button 713
in an embedding position setting column 709. In addition, an
offset from a standard (reference position) 1s set by inputting
a numerical value 1 an x-direction adjusting amount 1nput
column 714 and a y-direction adjusting amount input column
715.

The embedding type (bar code type) 1s selected by pushing,
one of a “QR” selection button 717, a “PDF417” selection
button 718, and a “DataMatrix” selection button 719 1n an
embedding type selection column 716. The setting 1s com-
pleted by pushing an “OK” button 720.

FIG. 16 1s a sequence diagram showing an example of the
process of this second embodiment. Although the copy activ-
ity C2 1s shown 1n FIG. 16, the activity may of course be a
print activity.

In FIG. 16, when the setting of the marking condition by
the user 1s completed (the “OK” buttons 707 and 720 shown
in FIGS. 15A and 15B are pushed), the print filter UI C1
makes a condition setting request to the print filter C3 in
conjunction with the marking setting information (user set-
ting) (step S201).

The print filter C3 imnquires the marking setting information
(initial setting) within the MFP 1 to the setting information
service C5 (step S202), and acquires the marking setting
information (1nitial setting) (step S203). FIG. 17 1s a diagram
showing an example of the marking setting information
stored 1n the setting information service C5 as the initial
setting, One of “no embedding”, unauthorized copy guard”
and “refresh copy™ 1s set as an attribute “marking type”, and
one of “topright”, “top left”, “bottom right” and “bottom left”
and values of the x-direction adjusting amount and the y-di-
rection adjusting amount are set as an attribute “embedding
position”. In addition, one of “QR”, “PDF417” and “Data-

Matrix” 1s set as an attribute “embedded type (bar code
type)”.

Returming now to the description of FIG. 16, the print filter
C3 sets the marking condition by carrying out a marking
condition determination process (step S204). In this state,
unless the mnitial setting 1s the “no embedding”, the nitial
setting 1s set as the marking condition with priority. If the
initial setting 1s the “no embedding”, the user setting 1s set as
the marking condition. This 1s because there 1s a strong man-
agement demand with respect to the marking, and 11 a prede-
termined marking condition 1s specified as the 1nitial setting,
this predetermined marking condition should be used with
priority. FI1G. 18 1s a diagram showing an example of a mark-
ing condition determination rule. I the 1nitial setting 1s the
“refresh copy”, the “refresh copy” 1s set as the marking con-
dition regardless of the user setting. I1 the nitial setting 1s the
“unauthorized copy guard”, the “unauthorized copy guard” 1s
set as the marking condition regardless of the user setting. It
the 1nitial setting 1s the “security trace™, the “security trace” 1s
set as the marking condition regardless of the user setting. But
if the 1nitial setting 1s the “no embedding”, the user setting 1s
set as the marking condition.

Returning now again to the description of F1G. 16, the print
filter C3 inquires the embedding method to the marking syn-
thesizing service C7 in conjunction with the determined
marking condition (step S205), and acquires the embedding
method (step S206). FIG. 19 15 a diagram showing an
example of the embedding method which 1s returned from the
marking synthesizing service C7. FIG. 19 indicates that
“(embedding to) only first page” 1s returned with respect to
the marking type “refresh copy”, “(embedding to) all pages™
1s returned with respect to the marking type “unauthorized
copy guard”, and “all pages™ 1s returned with respect to the

marking type “security trace”. There 1s no embedding method
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with respect to the marking type “no embedding™. The dii-
terences 1n the embedding methods are based on the charac-
teristics of the respective marking types. Hence, the embed-
ding method 1s “only first page” for the marking type “refresh
copy” because the “refresh copy” only needs to specity the
original document. The embedding method 1s “all pages™ for
the marking types “unauthorized copy” and “‘security trace”
because the “unauthorized copy” and “security trace”
requires consideration for each page.

Returning to the description of F1G. 16, when the execution
of the copy activity C2 1s started in response to the pushing of
the start button by the user, the copy activity C2 requests
execution start (start) to the print filter C3 (step S207). In
response to this execution start request, the print filter C3
carries out a different process depending on the marking
condition which 1s determined and the embedding method at
the present point 1n time (step S208).

FIG. 20 1s a sequence diagram showing an example of a
process (embedding to only first page) which differs depend-
ing on the embedding method. In other words, FIG. 20 shows
the process for a case where the embedding method “only first
page”, corresponding to the marking type “refresh copy”, 1s
determined (or committed).

In FIG. 20, the edit filter C4 requests the image processing,
service C6 to secure a memory, as the process of the first page
(step S211), and acquires an editing 1image memory (step
S212). Then, the edit filter C4 carries out an 1mage editing,
process (step S213), and notifies completion of the editing to
the print filter C3 1n conjunction with the editing image
memory and the size thereof (step S214). Thereaiter, the print
filter C3 carries out a synthesizing print process which syn-
thesizes the document image and the marking image and
prints the synthesized image (step S215). Details of the syn-
thesizing print process will be described later.

Next, the edit filter C4 carries out an image editing process
(stmilar to steps S211 through S213) with respect to the
second page (step S216), and notifies completion of the edit-
ing to the print filter C3 1n conjunction with the editing image
memory and the size thereof (step S217). Then, the print filter
C3 carries out a print process to print only the document
image (step S218). The details of the print process will be
described later.

The third and subsequent pages are processed 1n a manner
similar to the above.

Next, the edit filter C4 carries out an image editing process
(similar to steps S211 through S213) with respect to the last
page (step S219), and notifies completion of the editing to the
print filter C3 1 conjunction with the editing image memory
and the size thereof (step S220). Then, the print filter C3
carries out a print process to print only the document image
(step S221). The details of the print process will be described
later.

When the print filter C3 receives a notification from the
print service C6 indicating the completion of the printing of
the last page (step S222), the print filter C3 carries out a
memory release process to release the process used for the
process described above (step S223). Details of the memory
release process will be described later.

FIG. 21 1s a sequence diagram showing an example of a
process (embedding to all pages) which differs depending on
the embedding method. In other words, FIG. 21 shows the
process for a case where the embedding method *“all pages™,
corresponding to the marking type “unauthorized copy
guard” or “‘security trace”, 1s determined.

In FIG. 21, the edit filter C4 requests the image processing,
service C8 to secure a memory, as the process of the first page
(step S231), and acquires an editing 1mage memory (step
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S232). Then, the edit filter C4 carries out an 1mage editing
process (step S233), and notifies completion of the editing to
the print filter C3 in conjunction with the editing image
memory and the size thereof (step S234). Thereafter, the print
filter C3 carries out a synthesizing print process which syn-
thesizes the document image and the marking image and
prints the synthesized image (step S235). Details of the syn-
thesizing print process will be described later.

Next, the edit filter C4 carries out an 1image editing process
(stmilar to steps S231 through S233) with respect to the
second page (step S236), and notifies completion of the edit-
ing to the print filter C3 1n conjunction with the editing image
memory and the size thereof (step S237). Then, the print filter
C3 carries out a synthesizing print process which synthesizes
the document image and the making image, also for the
second page, and prints the synthesized image (step S238).
The details of the print process will be described later.

The third and subsequent pages are processed 1n a manner
similar to the above.

Next, the edit filter C4 carries out an 1image editing process
(similar to steps S231 through S233) with respect to the last
page (step S239), and notifies completion of the editing to the
print filter C3 1n conjunction with the editing image memory
and the size thereof (step S240). Then, the print filter C3
carries out a synthesizing print process which synthesizes the
document 1mage and the marking image, also for the last
page, and prints the synthesized image (step S241). The
details of the print process will be described later.

When the print filter C3 recetves a notification from the
print service C6 indicating the completion of the printing of
the last page (step S242), the print filter C3 carries out a
memory release process to release the process used for the
process described above (step S243). Details of the memory
release process will be described later.

FIG. 22 15 a sequence diagram showing an example of a
process (no embedding) which differs depending on the
embedding method.

In FIG. 22, the edit filter C4 requests the image processing,
service C8 to secure a memory, as the process of the first page
(step S251), and acquires an editing 1image memory (step
S5252). Then, the edit filter C4 carries out an 1image editing
process (step S253), and notifies completion of the editing to
the print filter C3 1n conjunction with the editing image
memory and the size thereof (step S254). Thereafter, the print
filter C3 carries out a print process to print only the document
image (step S255). Details of the print process will be
described later.

Next, the edit filter C4 carries out an 1image editing process
(stmilar to steps S251 through S253) with respect to the
second page (step S256), and notifies completion of the edit-
ing to the print filter C3 1n conjunction with the editing image
memory and the size thereof (step S257). Then, the print filter
C3 carries out a print process to print only the document
image, also for the second page (step S258). The details of the
print process will be described later.

The third and subsequent pages are processed 1n a manner
similar to the above.

Next, the edit filter C4 carries out an image editing process
(similar to steps S251 through S253) with respect to the last
page (step S259), and notifies completion of the editing to the
print filter C3 1n conjunction with the editing image memory
and the size thereof (step S260). Then, the print filter C3
carries out a print process to print only the document 1mage,
also for the last page (step S261). The details of the print
process will be described later.

When the print filter C3 recetves a notification from the
print service C6 indicating the completion of the printing of
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the last page (step S262), the print filter C3 carries out a
memory release process to release the process used for the
process described above (step S263). Details of the memory
release process will be described later.

FIG. 23 1s a sequence diagram showing an example of a

synthesizing print process (corresponding to step S215 1n
FIG. 20, and steps S235, S238 and S241 1n FIG. 21).

In FIG. 23, the print filter C3 makes an embedding image
creating request to the marking synthesizing service C7 1n
conjunction with the side of the editing image and the mark-
ing condition (step S271).

In response to the embedding 1image creating request, the
marking synthesizing service C7 starts an embedding image
creating process (step S272), and requests the image process-
ing service C8 to secure a memory (step S273), and acquires
an embedding image memory (step S274). Then, the marking

synthesizing service C7 creates the embedding 1image (step
S275), and notifies completion of the embedding image cre-

ation to the print filter C3 by specifying the embedding image
memory (step S276).

Next, the print filter C3 makes out a synthesizing print
request to the print service C6 by specilying the editing image
memory and the embedding 1mage memory (step S277). In
response to the synthesizing print request, the print service C6
makes an 1mage acquisition request to the 1mage processing
service C8 by specilying the editing image memory (step
S278), and acquires the editing image (step S279). In addi-
tion, the print service C6 makes an image acquisition request
to the 1mage processing service C8 by specifying the embed-
ding 1mage memory (step S280), and acquires the embedding
image (step S281). The print service C6 performs a synthe-

s1zing print which synthesizes the acquired editing image and
embedding 1mage and prints the synthesized image (step

3282).

FIG. 24 1s a sequence diagram showing an example of a
print process (corresponding to steps S218 and S221 in FIG.
20, and steps S255, S258 and S261 1n FIG. 22).

In FI1G. 24, the print filter C3 makes a print request to the
print service C6 by specilying the edit image memory (step
S291). In response to the print request, the print service C6
makes an 1mage acquisition request to the 1mage processing
service C8 by specilying the editing image memory (step
S5292), and acquires the editing 1image (step S293). The print
service C6 performs a print based on the acquired editing
image (step S294).

FIG. 25 15 a sequence diagram showing an example of the

memory release process (corresponding to step S223 in FIG.
20, step S243 in FIG. 21, and step S263 in FIG. 22).

In FIG. 25, when the embedding image 1s used, the print
filter C3 makes a memory release request to the marking
synthesizing service C7 by specilying the embedding image
memory (step S295). In response to the memory release
request, the marking synthesizing service C7 makes a
memory release request to the image processing service C8
by specitying the embedding 1image memory (step S296). As
a result, the embedding 1mage memory 1s released.

In addition, the print filter C3 makes a memory release
request to the print service C6 by specitying the editing image
memory (step S297). In response to the memory release
request, the print service C6 makes a memory release request
to the 1image processing service C8 by speciiying the editing
image memory (step S298). As a result, the editing image
memory 1s released.
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Therelore, the following advantageous features are obtain-
able according to this second embodiment.

(1) By preparing an interface (I/F) for synthesizing the
marking in the print filter, the marking can be embedded
when a new activity simply adds the print filter to the
pipe and filter structure.

(2) By encapsulating knowledge which determines the
marking synthesizing image and the synthesizing
method within the marking synthesizing service, and
making the print filter simply follow the mstruction of
the marking synthesizing service, new marking infor-
mation can be added without making considerable (or
extensive) modifications to the print filter when synthe-
s1zing the marking information

(3) by determining the marking type according to the mitial
setting of the 1mage processing apparatus, the operation
(or running ) method of the 1image processing apparatus
can be umfied with respect to the marking.

(4) By making the imitial setting of the image processing
apparatus “no embedding”, the marking method can be
changed depending on the printing materal.

(5) By making a plurality of marking functions installable
in the print filter and the image processing apparatus, the
number of times the installing must be made can be
reduced to avoid troublesome installing operations.

This application claims the benefit of a Japanese Patent
Application No. 2007-284200 filed Oct. 31, 2007, m the
Japanese Patent Oflice, the disclosure of which 1s hereby
incorporated by reference.

Further, the present invention 1s not limited to these
embodiments, but various variations and modifications may
be made without departing from the scope of the present
invention.

What 1s claimed 1s:

1. An 1image processing apparatus comprising:

one or a plurality of input parts configured to imput data
which 1s a target of an 1mage processing;

one or a plurality of output parts configured to output a
result of the 1image processing;

one or a plurality of first filters configured to control an
input process of data from the one or plurality of input
parts depending on the one or plurality of input parts;

one or a plurality of second filters configured to control an
output of data to the one or plurality of output parts
depending on the one or plurality of output parts;

one or a plurality of pipes to which the data 1s written by the
one or plurality of first filters and from which the data 1s
read by the one or plurality of second filters, wherein an
application to execute the image processing 1s formed by
coupling a selected first filter selected from the one or
plurality of first filters and a selected second filter
selected from the one or plurality of second filters, via a
selected pipe that 1s selected from the one or plurality of
pipes depending on the selected first filter and the
selected second filter, and wherein the selected first filter
and the selected second filter are independent of each
other and no dependency relationship exists therebe-
tween;

a marking type specitying unit configured to specily mark-
ing type information which is to be added to a predeter-
mined 1mage, with respect to the one or plurality of
second filters;

a marking synthesizing service icluding a creating unit
configured to create a marking image based on the mark-
ing type iformation which 1s notified thereto;

an output service mcluding an output unit configured to
synthesize the marking image created by the marking
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synthesizing service with respect to an 1image which 1s
output from the output service, and outputting a synthe-
s1ized 1mage;

a notitying unit, within the selected second filter, config-
ured to notify the marking type information input thereto
to the marking synthesizing service; and

an 1mage output instructing unit, within the selected second
filter, configured to instruct output of an 1mage with
respect to the output service.

2. The image processing apparatus as claimed 1n claim 1,

wherein:

the marking synthesizing service includes a determination
unit configured to determine a page for which the mark-
ing 1mage 1s to be created, based on the marking type
information notified thereto; and

the one or plurality of second filters make a marking image
synthesizing request to the output service to synthesize
the marking 1mage and the image which 1s to be output,
based on a determination made by the determination
unit.

3. The image processing apparatus as claimed 1n claim 1,

wherein:

the one or plurality of second filters include an inquiring
unit configured to inquire marking setting information to
a setting mnformation service which manages an initial
setting of the image processing apparatus when the
marking type information is input from the marking type
speciiying unit; and

the one or plurality of second filters determine a marking
type based on the marking setting information acquired
from the setting information service.

4. The image processing apparatus as claimed 1n claim 3,
wherein the one or plurality of second filters determine the
marking type in accordance with a setting of the setting infor-
mation service regardless of the marking type information
specified from the marking type speciiying unit when a set-
ting other than no embedding 1s set in the setting information
service.

5. The 1image processing apparatus as claimed 1n claim 3,
wherein the one or plurality of second filters determine the
marking type in accordance with the marking type informa-
tion specified from the marking type specifying unit when no
setting 1s set 1n the setting information service.

6. The 1mage processing apparatus as claimed in claim 1,
wherein the marking type information at least includes an
unauthorized copy guard, a refresh copy, and a security trace.

7. A non-transitory computer-readable storage medium
that stores a program which, when executed by a computer,
causes the computer to perform a process ol an 1mage pro-
cessing apparatus comprising one or a plurality of input parts
inputting data which 1s a target of an 1mage processing, one or
a plurality of output parts outputting a result of the image
processing, one or a plurality of first filters controlling an
input process of data from the one or plurality of input parts
depending on the one or plurality of input parts; one or a
plurality of second filters controlling an output of data to the
one or plurality of output parts depending on the one or
plurality of output parts; and one or a plurality of pipes to
which the data 1s written by the one or plurality of first filters
and from which the data 1s read by the one or plurality of
second filters, said process comprising:

forming an application to execute the 1mage processing by
coupling a selected first filter selected from the one or
plurality of first filters and a selected second filter
selected from the one or plurality of second filters, via a
selected pipe that 1s selected from the one or plurality of
pipes depending on the selected first filter and the
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selected second filter, wherein the selected first filter and
the selected second filter are independent of each other
and no dependency relationship exists therebetween,

speciiying, from a marking type specilying part, marking
type mformation which 1s to be added to a predeter-
mined 1mage with respect to the one or plurality of
second filters:

notifying, from the selected second filter, the specified

marking type information to a marking synthesizing
service;

creating, 1n the marking synthesizing service, a marking

image based on the notified marking type information;
instructing, from the selected second filter, output of an
image with respect to an output service; and
synthesizing, in the output service, the marking image
created by the marking synthesizing service with respect
to the 1mage to be output, and outputting a synthesized
image.

8. The non-transitory computer-readable storage medium
as claimed 1n claim 7, wherein the process further comprises:

determining, in the marking synthesizing service, a page

for which the marking 1mage 1s to be created, based on
the notified marking type information; and

making, from the one or plurality of second filters, a mark-

ing 1mage synthesizing request to the output service to
synthesize the marking image and the 1image which 1s to
be output, based on a determination made by said deter-
mining.

9. The non-transitory computer-readable storage medium
as claimed 1n claim 7, wherein the process further comprises:

inquiring, from the one or plurality of second filters, mark-

ing setting information to a setting information service
which manages an 1nitial setting of the image processing
apparatus when the marking type information 1s noti-
fied: and

determining, in the one or plurality of second filters, a

marking type based on the marking setting information
acquired from the setting information service.

10. The non-transitory computer-readable storage medium
as claimed 1n claim 9, wherein said determining determines,
in the one or plurality of second filters, the marking type 1n
accordance with a setting of the setting information service
regardless of the notified marking type information when a
setting other than no embedding 1s set 1n the setting informa-
tion service.

11. The non-transitory computer-readable storage medium
as claimed 1n claim 9, wherein said determining determines,
in the one or plurality of second filters, the marking type 1n
accordance with the notified marking type information when
no setting 1s set 1n the setting information service.

12. The non-transitory computer-readable storage medium
as claimed 1n claim 7, wherein the marking type information
at least includes an unauthorized copy guard, a refresh copy,
and a security trace.
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13. The image processing apparatus as claimed 1n claim 1,
wherein the application 1s installable and uninstallable in
units of the one or plurality of first filters and the one or
plurality of second filters.

14. The non-transitory computer-readable storage medium
as claimed in claim 7, wherein the application 1s installable
and uninstallable 1n units of the one or plurality of first filters
and the one or plurality of second filters.

15. An 1mage processing apparatus comprising;:

one or a plurality of mput parts configured to mnput data
which 1s a target of an 1mage processing;

one or a plurality of output parts configured to output a
result of the 1mage processing;

one or a plurality of first filters configured to control an
input process of data from the one or plurality of input
parts depending on the one or plurality of input parts;

one or a plurality of second filters configured to control an
output of data to the one or plurality of output parts
depending on the one or plurality of output parts;

one or a plurality of pipes to which the data 1s written by the
one or plurality of first filters and from which the data 1s
read by the one or plurality of second filters, wherein an
application to execute the image processing 1s formed by
coupling a selected first filter selected from the one or
plurality of first filters and a selected second filter
selected from the one or plurality of second filters, via a
selected pipe that 1s selected from the one or plurality of
pipes depending on the selected first filter and the
selected second filter, and wherein the selected first filter
and the selected second filter are independent of each
other;

a marking type specitying unit configured to specily mark-
ing type information which is to be added to a predeter-
mined 1mage, with respect to the one or plurality of
second filters:

a marking synthesizing service including a creating unit
configured to create a marking image based on the mark-
ing type mformation which 1s notified thereto;

an output service including an output unit configured to
synthesize the marking image created by the marking
synthesizing service with respect to an 1image which 1s
output from the output service, and outputting a synthe-
s1ized 1mage;

a notitying unit, within the selected second filter, config-
ured to notify the marking type information input thereto
to the marking synthesizing service; and

an 1mage output instructing unit, within the selected second
filter, configured to instruct output of an 1mage with
respect to the output service,

wherein an application 1s installable and uninstallable 1n
units of the one or plurality of first filters and the one or
plurality of second filters.
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